Abstract Here we report the case of a patient with familial dysautonomia (a genetic form of afferent baroreflex failure), who had severe hypertension (230/ 149 mmHg) induced by the stress of his mother taking his blood pressure. His hypertension subsided when he learnt to measure his blood pressure without his mother's involvement. The case highlights how the reaction to maternal stress becomes amplified when catecholamine release is no longer under baroreflex control.
Background
Familial dysautonomia (FD, OMIM#:#223900), also known as Riley-Day syndrome and hereditary sensory and autonomic neuropathy type III, is a rare genetic disease that affects the development of neurons carrying afferent information to the brain. Affected patients lack incoming information from the arterial baroreceptors conveyed by the glossopharyngeal and vagal nerves, and catecholamine release is no longer under baroreflex control [3] .
This genetic form of afferent baroreflex failure prevents the buffering of changes in arterial blood pressure (BP); so even mild, emotional, cognitive or physical stress results in unrestrained catecholamine release and paroxysmal hypertension. These hypertensive surges occur sometimes several times a day, alternating with orthostatic hypotension. Over time, this blood pressure instability produces end-organ damage [4] .
Here we report the case of an 18-year-old man with familial dysautonomia and renal disease who who was seen with his mother because of elevated blood pressure.
Report
The patient presented in infancy with recurrent pneumonias and failure to thrive. Genetic confirmation of the FD founder mutation was obtained. At the age of 5, he was treated with the stimulant methylphenidate and developed hypertension (BP supine 153/102 and standing 173/143 mmHg). Between age 8 and 13 years, he was treated with 0.25 mg/day of fludrocortisone, which worsened his hypertension (BP supine 222/104 and standing 240/113 mmHg). Over the next 7 years, his renal function deteriorated.
By the age of 18, he had stage IIIB chronic kidney disease. At that time, his mother was called to report a home (seated) BP reading of 230/149 mmHg. She became increasingly concerned over the following days when she got several ''errors'' when trying to obtain BP readings with her automated home BP monitor and manual readings showed repeatedly BP above 200/100 mmHg ( Fig. 1 ). The patient was described as ''very anxious whenever he is about to have his BP taken. '' Over concerns that he may have developed sustained hypertension owing to his underlying renal disease [2, 4] , ambulatory BP monitoring was performed twice. Surprisingly, average BP was within normal limits (120/61 mmHg with a highest detected BP of 149/87 mmHg). His mother continued to measure his BP at home and documented severe hypertension, which was refractory to antihypertensive medication (200/115 mmHg 3 h after 0.05 mg of clonidine). His BP at a routine visit to the nephrologist was 120/75 mmHg.
To further understand the discrepancy between different BP readings, he was examined at our center with his mother present in the room. He was instructed to lie supine and fitted with a BP cuff (Press-Mate 8800; Colin Medical Instruments, San Antonio, TX). His mother became visibly upset because ''lying down would make his blood pressure high.'' He subsequently became flushed, sweaty, and agitated. BP at that time was 230/149 mmHg. His BP remained hypertensive when sitting (214/107 mmHg). His mother was then taken out of the room. Within 5 min, he relaxed, his BP decreased to 129/56 mmHg, and it remained in the normotensive range over the next 30 min (Fig. 1b) .
He was given a portable BP cuff (Withings, Issy les Moulineaux, France) compatible with his tablet device and instructed to email to the Center his morning seated BP readings daily for monitoring. His mother and his nurse agreed not to measure his BP or talk about the topic with the patient. His hypertensive response subsided. Over the following 5 weeks, his BP stayed within the normal range (Fig. 1a) . He remains normotensive 1 year later.
Discussion
This case highlights the profound direct connection between emotions and sympathetic outflow in patients that lack afferent baroreflex control.
In healthy subjects, stressful situations can produce brief but mild increases in BP. This rise is due to centrally mediated sympathetic activation and is normally rapidly restrained by the baroreflex to avoid excessive BP increases. In patients in whom afferent fibers from baroreceptors in the carotid sinus and aortic arch traveling the vagus and glossopharyngeal nerves have been damaged (i.e., by tumors, surgery, radiotherapy, or genetic causes), sympathetic outflow to the blood vessels becomes heavily dependent on emotions [6] . Because surges in sympathetic activity are not restrained by the normal baroreceptor feedback, the increase in blood pressure during emotional arousal is amplified and prolonged.
Even mild stressors (phone calls, meals, action sequences in films) can induce dramatic increases in BP and heart rate in subjects with FD [1] . This was particularly evident in this young man. Removal of the stressful emotion that triggered his hypertensive surge (in this case, the presence of the mother during BP readings) normalized his blood pressure. Fig. 1 a The top tracing shows blood pressure over a six-week period, and the bottom tracing shows blood pressure in the office. a When the mother operated the monitor, the BP was in the hypertensive range. When the patient operated the BP monitor himself (with no involvement from the mother), his BP came back to normal limits. b At the office, when the mother was present (and upset), BP was hypertensive. Once the mother left, BP decreased back to normal limits. Home blood pressure readings remain normotensive after 1-year follow-up Our initial concern was that he had developed sustained hypertension owing to his underlying renal disease [2] . Patients with FD have an increased incidence of renal disease and appear to be susceptible toward hypertensive damage. In hindsight, the case underscores the usefulness of ambulatory BP monitoring [5] , which first revealed the discrepancies between the BP obtained by his mother and those not.
Assessment of hypertensive episodes in FD should include the identification of the stressor, close management, and, if appropriate, behavioral therapy. We cannot help wonder if mother-induced hypertension also occurs in non-Jewish genetic diseases.
